Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; disorder in main residue; R factor = 0.045; wR factor = 0.126; data-to-parameter ratio = 12.6.
Related literature
Piperazines and substituted piperazines are important pharmacophores that can be found in many biologically active compounds across a number of different therapeutic areas, see: Berkheij (2005) ; Choudhary et al. (2006) ; Kharb et al. (2012) ; Upadhayaya et al. (2004) . For picric acid salts, see: Hundal et al. (1997) ; Szumna et al. (2000) ; Colquhoun et al. (1986) . For related structures, see: Kavitha et al. (2013 Kavitha et al. ( , 2014 ; Loughlin et al. (2003) ; Wang & Jia (2008) ; Song et al. (2012) . For puckering parameters, see Cremer & Pople (1975) . For standard bond lengths, see: Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: CrysAlis PRO (Agilent, 2014 ); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SUPERFLIP (Palatinus & Chapuis, 2007 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: OLEX2.
CNK thanks the University of Mysore for research facilities and also grateful to the Principal, Maharani's Science College for Women, Mysore, for giving permission to undertake research. JPJ acknowledges the NSF-MRI program (grant No. CHE-1039027) for funds to purchase the X-ray diffractometer. Piperazines and substituted piperazines are important pharmacophores that can be found in many biologically active compounds across a number of different therapeutic areas (Berkheij, 2005) such as antifungal (Upadhayaya et al., 2004) , anti-bacterial, anti-malarial and anti-psychotic agents (Choudhary et al., 2006) . A valuable insight into recent advances on antimicrobial activity of piperazine derivatives has been reported (Kharb et al., 2012) . Also picric acid forms salts which exhibit electrostatic forces, multiple hydrogen bonds (Hundal et al., 1997; Szumna et al., 2000) and π-π stacking interactions (Colquhoun et al., 1986) , which improve the quality of the crystalline materials. The supra-molecular structure of molecular adducts of picric acid and piperazine have been reported (Wang & Jia, 2008) . The crystal structures of some related compounds, viz., 1-[4-(4-hydroxyphenyl)piperazin-1-yl]ethanone (Kavitha et al., 2013) , 3-(Z)-isobutylidene-1-acetylpiperazine-2,5-dione (Loughlin et al. , 2003) , piperazine-1,4-diium picrate-piperazine (Wang & Jia, 2008) , cinnarizinium picrate (Song et al., 2012) and 1-piperonylpiperazinium picrate (Kavitha et al., 2014) The title salt crystallizes with one piperazinium cation (A) and a picrate anion (B) in the asymmetric unit ( Fig. 1 ). In the cation, the piperazine ring is in a slightly distorted chair conformation (puckering parameters Q, θ, and φ = 0.569 (2)Å, 178.3 (5)° and 197 (9)°, respectively (Cremer & Pople, 1975) . In the picrate anion, the mean planes of the two o-NO 2 groups and the p-NO 2 group are twisted with respect to the phenyl ring plane by 15.0 (2)°, 68.9 (4)° and 4.4 (3)°, respectively. Bond lengths are in normal ranges (Allen et al., 1987) . Intermolecular N-H···O hydrogen bonds are observed (Table 1) linking the anions with the cations and other anions forming an infinite one-dimensional chain along
[010] (Fig. 2 ). In addition, weak cation-anion intermolecular C-H···O interactions and a weak π-π stacking interaction between the anionic phenyl rings [inter-centroid distance = 3.771 (8) Å] stabilize the crystal packing and generate a overall two-dimensional sheet structure lying parallel to (100). Disorder was modelled for the O2B oxygen atom in one of the o-NO 2 groups over two sites with an occupancy ratio of 0.57 (6):0.43 (6).
Picric acid (1.14 g, 0.005 mol) was dissolved in methanol and acetyl piperazine (0.63 ml, 0.005 mol) was added to it with stirring. A yellow precipitate was obtained instantaneously. The precipitate was recrystallized from ethanol by slow evaporation (m.p.: 443-448 K).
Refinement
All of the H atoms were placed in their calculated positions and then refined using the riding model with atom-H lengths of 0.93 Å(CH); 0.97 Å (CH 2 ); 0.96 Å (CH 3 ) or 0.97 Å (NH). Isotropic displacement parameters for these atoms were set to 1.2 (CH, CH 2 , NH) or 1.5 (CH 3 ) times U eq of the parent atom. The methyl group was refined as a rotating Extinction coefficient: 0.0018 (3)
Special details
Experimental. Absorption correction: CrysAlis PRO (Agilent, 2014) , Version 1.171.37.31 (release 14-01-2014 CrysAlis171 .NET) (compiled Jan 14 2014,18:38:05) Empirical absorption correction using spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Symmetry codes: (i) −x+1/2, y+1/2, −z+1/2; (ii) −x, −y+1, −z+1; (iii) x−1/2, −y+1/2, z−1/2; (iv) −x+1, −y+1, −z+1; (v) x, y+1, z.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

